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+'!/&22-0-*+!T-,.S&'0.3!9.0./&14($!!
O&0(+\!Z-!.*.3)5-/!4'+'0!9-02'04.*:-(\!T)!+-(+&*1!AE=!JJ!4&:-!.+!+Z'!/&22-0-*+!+&4-!
9'&*+(\!@!.*/!8!4'*+,(!'2!.1-!?(&*1!+,-!0'+.0'/!.*/!+,-!'9-*!2&-3/!+-(+(!LVN7VPM!LO&1?0-!
#Y!G7CM$!`-!/&/!*'+!.*.3)5-!'3/-0!.*&4.3(!(&*:-!+,-!*-?0'/-1-*-0.+&S-!90':-((!&(!('!
-3-S.+-/!.*/!Z&/-(90-./!+,.+!+,-!T-,.S&'0.3!/-2&:&+(!:.*!*'!3'*1-0!T-!.((&1*-/!'*3)!
+'!Ca=!&49.&04-*+(\!T?+!.3('!+'!'+,-0!()(+-4($!
>,-! 0'+.0'/! +-(+! &(! .! T-,.S&'0.3! +-(+! +,.+! 4-.(?0-! 4'+'0! :''0/&*.+&'*! .*/! 4'+'0!
3-.0*&*1$!G!1''/!9-02'04.*:-!&*!+,&(!+-(+!-]:3?/-(!:-0-T0.3!.*/!:-0-T-33.0!/-2-:+($!!
G*&4.3(!Z-0-!-]9'(-/!+'!+,-!0'+.0'/!2'0!N!:'*(-:?+&S-!#Y!4&*?+-(!(-((&'*(!.*/!+,-!
T-++-0!9-02'04.*:-!Z.(!?(-/!+'!.*.3)5-!+,-!T-,.S&'0h!2?0+,-04'0-\!+'!.*.3)5-!4'+'0!
3-.0*&*1\!.*&4.3(!Z-0-!+-(+-/!'*!+,-!0'+.0'/!2'0!@!:'*(-:?+&S-!/.)($!!
8!4'*+,7'3/!AE=!JJ!4&:-!(,'Z-/!.!3.+-*:)!+'!2.33!+&4-!(&1*&2&:.*+3)!3'Z-0!:'49.0-/!
+'!`>!4&:-\! &*/&:.+&*1! +,.+!AE=! JJ!.*&4.3(!.+! +,&(! +&4-!9'&*+!,./!.*!-S&/-*+!4'+'0!
/-2&:&+!.(!Z-33!.(!.!9''0-0!4'+'0! 3-.0*&*1$! J*+-0-(+&*13)\! +,&(!4'+'0! &49.&04-*+!Z.(!
.T(-*+! &*! )'?*1-0!4&:-! L@!4'*+,7'3/M\! &*/&:.+&*1! .! 3.+-7'*(-+! '2! +,-!4'+'0! /-2&:&+$!
`,-*!+,-(-!(.4-!10'?9(!Z-0-!+-(+-/!&*!+,-!'9-*72&-3/!+'!+-(+!+,-!'S-0.33! 3':'4'+'0!
.:+&S&+)!LO&1?0-!#Y!%7CM\!Z-!2'?*/\!(&4&3.03)!+'!+,-!0'+.0'/!0-(?3+(\!.!:3-.0!9,-*'+)9-!
&*!874'*+,7'3/\!T?+!*'+!&*!)'?*1-0!4&:-$!AE=!JJ!4&:-!L874'*+,7'3/M!(,'Z-/!.!(+0'*1!
&49.&04-*+! &*! +,-! ,'0&5'*+.3! .*/! S-0+&:.3! .:+&S&+&-(h! AE=! JJ! .*&4.3(! (,'Z-/! .*!
.S-0.1-!@"m!/-:0-.(-!'2!4'+'0!.:+&S&+)!+,.*!:'*+0'3!3&++-04.+-(!LO&1?0-!#Y!%7CM$!!!
!
! NP!
!
)7H=/5!1R,!$5;.T7:/.>!8;./.805/7V.07:4!:6!<-'!AA!B785I!
A'+'0!T-,.S&'0!&*!@!.*/!8!4'*+,!'3/!`>!L%!z!VM!.*/!AE=!JJ!4&:-!L!"#)_7M!L%!z!V!2'0!10'?9M!Z.(!
.*.3)5-/! T)! +,-! 0'+.0'/! \#]! .*/! +,-! '9-*! 2&-3/! \$U*]! +-(+($! \#]! >,-! 0'+.0'/! +-(+! Z.(!
9-02'04-/! 2'0!@! :'*(-:?+&S-!/.)(! .*/! 0-S-.3-/\! &*!8!4'*+,!'3/!AE=! JJ!4&:-\! .! :3-.0!4'+'0!
/-2&:&+!(,'Z*!T)!3'Z-0!3.+-*:)!+'!2.33!.(!:'49.0-/!+'!`>!.*&4.3($! \$]! J*!+,-!'9-*72&-3/!+-(+\!
+,-! *?4T-0! '2! :0'((&*1(! \$]! .*/! 0-.0&*1(! \*]! Z-0-! -S.3?.+-/$! 8! 4'*+,! '3/! AE=! JJ! 4&:-!
(,'Z-/! &49.&04-*+! &*! ,'0&5'*+.3! L%M! .*/! S-0+&:.3! LCM! .:+&S&+&-(! .(! :'49.0-/! +'! +,-!
3&++-04.+-($!>,-!-00'0!T.0(!&*/&:.+-!(+.*/.0/!/-S&.+&'*($!LGaDlGh!96!{!|Y$YPM$!
!
!
!
!
!
!
!
!
!
!
! N8!
KI!<-'!AA!B785!9/53540!.!9/:H/5337T5!/5@=807:4!:6!/5074.>!6=4807:43I!
AE=! JJ! G! 9.+&-*+(\! /?0&*1! +,-! 90'10-((&'*! '2! +,-! /&(-.(-\! (,'Z! .! 10./?.3! 0-+&*.3!
/-1-*-0.+&'*! +,.+! -S-*+?.33)! 3-./(! +'! +,-! T3&*/*-((! L#X\N"\NPM$! >'! .((-((! +,-! 0-+&*.3!
2?*:+&'*! '2! AE=! JJ! 4&:-\! Z-! -]9'(-/! @787#"! 4'*+,7'3/! 4&:-! +'! .! (&*13-723.(,!
-3-:+0'0-+&*'10.4(!LKIQ(M!LV8M$!KIQ(!0-:'0/&*1(!.33'Z!+,-!.((-((4-*+!'2!+,-!-3-:+0&:.3!
0-(9'*(-(!'2!.!*?4T-0!'2!:-33!+)9-(\!Z,&:,!&*:3?/-!0'/(!'*!T&9'3.0!:-33(!L(:'+'9&:!T7
Z.S-(M\!0'/(!L/.0[!./.9+-/!.7Z.S-(M!.*/!:'*-(!'*!T&9'3.0!:-33(!L9,'+'9&:!T7Z.S-(M$!
>,&(!.*.3)(&(!Z.(!:'*/?:+-/!&*!:'33.T'0.+&'*!Z&+,!;0$!=?0.:-!.+!>JQKA$!
J*! .33! +&4-! 9'&*+(! .*.3)5-/\! (:'+'9&:! KIQ(! T7Z.S-! .*/! .7Z.S-! .493&+?/-(! Z-0-!
(&1*&2&:.*+3)!0-/?:-/!&*!+,-!AE=!JJ!4&:-!.(!:'49.0-/!+'!.1-74.+:,-/!:'*+0'3(\!.:0'((!
.! Z&/-! 0.*1-! '2! (+&4?3?(! &*+-*(&+&-(! LO&1?0-! ##M$! >,-(-! /.+.! &*/&:.+-! .! (-S-0-!
/-:0-.(-!L.990']&4.+-3)!NPmM!&*!0-+&*.3!2?*:+&'*(!&*!AE=!JJ!4&:-!.+!@!4'*+,(!'2!.1-!
:'49.0-/!+'!Z&3/!+)9-!4&:-$!>,-!9,'+'0-:-9+'0!/)(2?*:+&'*!T-:.4-!10./?.33)!4'0-!
(-S-0-!+'!2&*.33)!0-.:,!.!RPm!0-/?:+&'*!&*!#"!4'*+,7'3/!4&:-!.(!:'49.0-/!+'!:'*+0'3!
(&T3&*1($!!
! NR!
!
!
!
!
)7H=/5!11,!259/53540.07T5!&2F3!/58:/@5@!6/:B!<-'!AA!\A@3?bU]!B785!.4@!c"!B785!.0!Kd!N!
.4@!1J!B:40;U:>@$!J*!@74'*+,7'3/!4&:-\!+,-!/.0[7./.9+-/!T7Z.S-!.493&+?/-(!'2!+,-!LJ/()_7M!
4'?(-!/-:0-.(-!'2!NPm!.(!Z-33! .(! +,-!.7Z.S-!.493&+?/-(!.(! :'49.0-/! +'! +,-!.1-74.+:,-/!
:'*+0'3$!J*!#"74'*+,7'3/!4&:-\!+,-!/.0[7./.9+-/!T7Z.S-!.7Z.S-!.493&+?/-(!'2!AE=!JJ!LJ/()_7M!
4'?(-!.0-!/0.4.+&:.33)!0-/?:-/!:'49.0-/!+'!`>!4&:-$!!
!
!
!
!
!
!
!"#$%&"'()*+,""-"./012)".$3"%$45&67879:;;<µ="
!""#$%&">?"-"./012)".$3"%$45&6-@:9:A8Aµ="
B"#$%&"'()*+,""-"./012)".$3"%$45&6--@9<:µ="
B"#$%&">?"-"./012)".$3"%$45&6<<@97CD-µ="
!"#$%&"'()*+,""7D"./012)".$3"%$45&6-897-<;µ="
!"#$%&">?7D"./012)".$3"%$45&6D@D9<@D;µ="
B"#$%&"'()*+,""7D"./012)".$3"%$45&67C;9D-µ="
B"#$%&">?"7D"./012)".$3"%$45&68@;9<@D;µ="
B"#$%&"'()*+,""7D"./012)".$3"%$45&67:<9D<µ="
B"#$%&">?"7D"./012)".$3"%$45&6<:@9D;7µ="
!"#$%&"'()*+,""7D"./012)".$3"%$45&6889:@µ="
!"#$%&">?"7D"./012)".$3"%$45&6-:@98;77µ="
! NV!
LI!<-'!AA!B785!9/53540!T540/78=>./!.0/:9;?I!
H)/0':-9,.3?(! &(!.!:'*/&+&'*! 2'?*/! &*!AE=! JJ!9.+&-*+(!Z&+,!.!:'*(-U?-*+!S-*+0&:3-(!
-*3.01-4-*+! .*/! .+0'9,)! '2! T0.&*! 0-1&'*(! LNV7NXM$! >'! (+?/)! Z,-+,-0! AE=! JJ! 4&:-!
(,'Z-/!+,-!(.4-!9.+,'3'1&:.3!2-.+?0-\!#"!4'*+,7'3/!4&:-!Z-0-!(?T^-:+-/!+'!AIJ$!!
>,-! 0-(?3+! '2!AIJ! (,'Z-/!/&3.+.+&'*! .*/! .+0'9,)! &*! +,-! 3.+-0.3! .*/! Jl! S-*+0&:3-(! '2!
AE=! JJ! 4&:-! .(! :'49.0-/! +'! Z&3/! +)9-! 4&:-! LO&1?0-! #"M$! G*.3)(&(! 9-02'04-/! '*!
)'?*1-0! .*&4.3(! /&/! *'+! (,'Z! (&1*&2&:.+&S-! /&22-0-*:-! T-+Z--*!AE=! JJ! .*/! :'*+0'3!
3&++-04.+-($!!!
G3+'1-+,-0\!+,-(-!/.+.!&*/&:.+-!+,.+!+,-!AE=!JJ!4'?(-!&(!.!1''/!.*&4.3!4'/-3!2'0!+,-!
,?4.*!AE=!JJ!G!/&('0/-0$!>,-0-T)\!+,-)!0-90-(-*+!.!?(-2?3!4'/-3!+'!+-(+!+,-0.9-?+&:!
.990'.:,-(!&*!90-:3&*&:.3!(+?/&-($!!!
!
)7H=/5! 1J,! <-'! AA! B785! 9/53540! T540/78=>./! .0/:9;?I!AIJ! .*.3)(-(! (,'Z-/! S-*+0&:?3.0!
-*3.014-*+!'2!+,-!T0.&*!'2!#"!4'*+,!'3/!AE=!JJ!4&:-!.(!:'49.0-/!+'!`>!4&:-$!
!
!
!
!
!
!
!" #"
"$%&'()*+,"-.""
/0*+,-."
! NX!
MI!)/:B!8;./.805/7V.07:4!0:!0;5/.9?,!A@3!.807T70?!8.4!S5!9./07.>>?!/538=5@!74!0;5!
S/.74!:6!<-'AA!B785!=374H!0;5!54V?B5!/59>.85B540!0;5/.9?!\&2"]I!
KI>!,.(!T--*!?(-/!+'!+0-.+!AE=JJ!9.+&-*+(\!.3+,'?1,!+'!/.+-!+,&(!.990'.:,!&(!?*.T3-!+'!
0-(:?-! +,-! T0.&*!/-2-:+(! T-:.?(-! +,-! &*2?(-/! J/(! &(! ?*.T3-! +'! :0'((! +,-! T3''/!T0.&*!
T.00&-0!L%%%M!LN"M$!J+!&(!+,?(!&49-0.+&S-!+'!/-S-3'9!.*!-22&:&-*+!+,-0.9)!+'!+0-.+!+,-!Ca=!
()49+'4($! J/-.33)\! ,.S&*1! :&0:?3.+&*1! J/(! +,.+! :0'((-(! +,-! %%%! Z'?3/! T-! ,&1,3)!
90-2-00-/! .*/! Z'?3/! 90'S&/-! +0-.+4-*+! '2! T'+,! S&(:-0.3! .*/! Ca=! /-2-:+(\!
(&4?3+.*-'?(3)$! >,-! %%%! &(! 2'04-/! T)! .! 3.)-0! '2! -*/'+,-3&.3! :-33(! '2! +,-! T0.&*!
4&:0'S.(:?3.+?0-!+,.+!0-1?3.+-(!+,-!9.((.1-!'2!4'3-:?3-(!T-+Z--*!+,-!T3''/!.*/!+,-!
Ca=$! >&1,+! ^?*:+&'*(! T3':[! +,-! 9.((.1-! '2! 4'(+! 4'3-:?3-(\! -]:-9+! ('4-! (9-:&2&:!
(?T(+.*:-(!+,.+!:0'((!+,-!%%%!S&.!0-:-9+'074-/&.+-/!+0.*(9'0+$!
>,?(\! Z-! +-(+-/! /&22-0-*+! KI>! 90'+':'3(! +'! (+?/)! &2! ()(+-4&:! &*2?(&'*! '2! J/(!
L&/?0(?32.(-!K3.90.(-oM-*5)4-!:.*!/-3&S-0!+,-!-*5)4-!+,0'?1,!+,-!%%%!+'!+,-!T0.&*!
.*/!90-S-*+! '0! :?0-! +,-!Ca=!/-1-*-0.+&'*$! =&*:-!,&1,!/'(-(!'2! +,-! &*2?(-/! -*5)4-!
:.*!1-*-0.+-!+']&:&+)!.*/!&44?*'0-(9'*(-(\!+,-(-!+0-.+4-*+(!?(-/!&*!4)!(+?/)!Z-0-!
/-(&1*-/! +'! &/-*+&2)! +,-! 4&*&4.3! J/(! /'(-! .*/! +,-! 3'*1-(+! +0-.+4-*+7&*+-0S.3! +&4-!
(?22&:&-*+!+'!+0-.+!+,-!Ca=!9,-*'+)9-!'2!AE=JJ!4&:-$!!
`-!?(-/!2'?0!90'+':'3(!'2!KI>!LG7;M6!LGM!./?3+!AE=JJ!4&:-!.+!"!4'*+,(!'2!.1-!Z-0-!
&*^-:+-/!S&.!+,-!+.&3!S-&*!Z&+,!,?4.*!J/(!/'(-(!.+!#Y\!P!'0!#$"!41_[1\!-S-0)!'+,-0!/.)!
L&*/&:.+-/!.(!#b"!&*!>.T3-!#M\!2'0!.!+'+.3!9-0&'/!'2!#!4'*+,$!Q0'?9(!'2!?*+0-.+-/\!.1-7
4.+:,-/\!AE=JJ!.*/!Z&3/7+)9-!4&:-!Z-0-!?(-/!.(!:'*+0'3($!L%M!G/?3+!AE=JJ!4&:-!.+!"!
4'*+,(!'2!.1-!Z-0-!&*^-:+-/!S&.!+,-!+.&3!S-&*!Z&+,!,?4.*!J/(!.+!/'(-!#$"!41_[1\!'*:-!
-S-0)!N!/.)(!L#bN!>.T3-!#M!.*/!'*:-!-S-0)!R!/.)(!L#bR!>.T3-!#M\!2'0!.!+'+.3!9-0&'/!'2!#!
4'*+,$! Q0'?9(! '2! ?*+0-.+-/\! .1-74.+:,-/\!AE=JJ! .*/!Z&3/7+)9-!4&:-!Z-0-! ?(-/! .(!
:'*+0'3($!LCM!G/?3+!AE=JJ!4&:-!.+!R!4'*+,(!'2!.1-!Z-0-!&*^-:+-/!S&.!+,-!+.&3!S-&*!Z&+,!
,?4.*! J/(! .+! /'(-!#Y!41_[1! S&.! +,-! +.&3! S-&*\! -S-0)! '+,-0! /.)! L#b"!>.T3-! #M\! '*:-!
! PY!
-S-0)!N!/.)(!L#bN!>.T3-!#M!.*/!'*:-!-S-0)!R!/.)(!L#bR!>.T3-!#M\!2'0!.!+'+.3!9-0&'/!'2!@!
4'*+,($!Q0'?9(!'2!?*+0-.+-/\! .1-74.+:,-/\!AE=JJ! .*/!Z&3/7+)9-!4&:-!Z-0-!?(-/!.(!
:'*+0'3($! L;M! G/?3+!AE=JJ!4&:-! .+! @!4'*+,(! '2! .1-!Z-0-! +0-.+-/! 2'0! R!4'*+,(! L+,-!
3'*1-(+!9-0&'/M!Z&+,! &*^-:+&'*\!S&.!+,-!+.&3!S-&*\!'2!,?4.*!J/(!.+!/'(-(!'2!#$"!41_[1\!
'*:-!-S-0)!R!/.)(!L#bR!>.T3-!#M$!Q0'?9(!'2!?*+0-.+-/\!.1-74.+:,-/\!AE=JJ!.*/!Z&3/7
+)9-!4&:-!Z-0-!?(-/!.(!:'*+0'3($!
;?0&*1! +,-! +0-.+4-*+! +&4-(\! +,-! 93.(4.! J/(! .:+&S&+)!Z.(!4-.(?0-/! &*! '2! .33! +0-.+-/!
4&:-!-S-0)!'+,-0!4'*+,!20'4!>#!+'!>R!L4'*+,(!#\!@\!P!.*/!RM!2'?0!,'?0(!.2+-0!+,-!3.(+!
&*^-:+&'*$!>,-!J/(!93.(4.!.:+&S&+)!&*!+,-!AE=!JJ!+0-.+-/!4&:-!Z.(!-]+0-4-3)!,&1,\!-S-*!
,&1,-0!+,.*!+,-!.:+&S&+)!4-.(?0-/!&*!+,-!Z&3/!+)9-!:'*+0'3!4&:-$!J*+-0-(+&*13)\!10'?9!;!
.*&4.3(! +0-.+-/! Z&+,! J/(! 2'0! +,-! 3'*1-(+! +&4-\! .2+-0! R! 4'*+,(! (,'Z-/! S-0)! ,&1,!
93.(4.!J/(!.:+&S&+)!:'49.0-/!+'!Z&3/7+)9-!:'*+0'3!LV$R72'3/!,&1,-0! &*!+0-.+-/!AE=!JJ!
S-0(?(!`>!4&:-M!L>.T3-!#M$!>,-*\!Z-!4-.(?0-/\!&*!.33!10'?9(\!+,-!93.(4.!J/(!.:+&S&+)!
NV!,!.2+-0!-.:,!&*^-:+&'*$!>,-!0-(?3+(!(,'Z-/!+,.+!+,-!J/(!.:+&S&+)!Z.(!,&1,-0!L20'4!N7!
+'! ##72'3/\! /-9-*/&*1! '*! +0-.+4-*+(M! +,.*! &*! +,-! ?*+0-.+-/! AE=JJ! 4&:-! .*/!
:'49.0.T3-! +'! 3-S-3(!4-.(?0-/! &*! +,-! ?*+0-.+-/!Z&3/7+)9-!4&:-! L>.T3-! "M$! >,-! J/(!
.:+&S&+)!0-+?0*-/!+'!+,-!3-S-3!4-.(?0-/!&*!+,-!?*+0-.+-/!AE=JJ!4&:-!R"!,'?0(!.2+-0!+,-!
3.(+!&*^-:+&'*!'2!-.:,!+0-.+4-*+!90'+':'3!LO&1?0-!#@M$!>,-(-!0-(?3+(!:3-.03)!(,'Z!+,.+!
J/(!-*5)4-!&(!S-0)!(+.T3-!.*/!0-4.&*(!.+!,&1,!3-S-3(!2'0!.!3'*1!+&4-!&*!+,-!93.(4.!'2!
+,-!AE=JJ!+0-.+-/!.*&4.3($!
! P#!
!
".S>5! 1I! ->.3B.! A@3! .807T70753! .88:/@74H! 0:! B:=35! 0/5.0B540! H/:=93d! L! ;! .605/! >.30!!!!
0/5.0B540I! J/(! .:+&S&+)! Z.(! 4-.(?0-/! .+! /&22-0-*+! +&4-79'&*+(! L>#7>@7>P7>RM! L#\! @\! P\! R!
4'*+,(!/?0&*1!+,-!+0-.+4-*+(\!0-(9-:+&S-3)M\!N!,'?0(!.2+-0!+,-!./4&*&(+0.+&'*!'2!,J/(!90'+-&*\!
&*!+,-!93.(4.!'2!Z+!L%!z!PM\!!"#)_7!L%!z!PM!.*/!!"#)_7!&*^-:+-/!Z&+,!#Y\!P$Y\!#$"!41_[1!'*-!'+,-0!
/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#$"!41_[1!'*-!-.:,!N!.*/!-.:,!R!/.)(!L%!z!
R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#Y!41_[1!'*-!'+,-0!/.)\!'*-!-.:,!N!.*/!-.:,!R!/.)(!
L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#$"!41_[1!'*-!-.:,!R!/.)(!L%!z!NM!+0-.+-/!4&:-$!!
!
".S>5! JI! ->.3B.! A@3! .807T70753! .88:/@74H! 0:! B:=35! 0/5.0B540! H/:=93d! LP! ;! .605/! >.30!
0/5.0B540I! J/(! .:+&S&+)! Z.(! 4-.(?0-/! .+! /&22-0-*+! +&4-79'&*+(! L>#7>@7>P7>RM! L#\! @\! P\! R!
4'*+,(!/?0&*1!+,-!+0-.+4-*+(\!0-(9-:+&S-3)M\!N!,'?0(!.2+-0!+,-!./4&*&(+0.+&'*!'2!,J;=!90'+-&*\!
&*!+,-!93.(4.!'2!Z+!L%!z!PM\!!"#)_7!L%!z!PM!.*/!!"#)_7!&*^-:+-/!Z&+,!#Y\!P$Y\!#$"!41_[1!'*-!'+,-0!
/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#$"!41_[1!'*-!-.:,!N!.*/!-.:,!R!/.)(!L%!z!
Plasma IDS activity (nmol/4h/
mg) - after 4h 
1 Month  3 Month  5 Month  7 Month  
!
wt 
Ids y/-!
 
 Ids y/-+ 10  mg/kg IDS (1-2) 
 Ids y/-+ 5.0 mg/kg IDS (1-2) 
Ids y/-+ 1.2 mg/kg IDS (1-2)!
 
Ids y/-+ 1.2 mg/kg IDS (1-4) 
Ids y/-+ 1.2 mg/kg IDS (1-7)!
 
Ids y/-+ 10 mg/kg IDS (1-2) 
Ids y/-+ 10 mg/kg IDS (1-4) 
Ids y/-+ 10 mg/kg IDS (1-7)!
 
Ids y/-+ 1.2 mg/kg IDS (1-7) 
    
    320 ± 27 
      27± 1.5!
 
10938 ± 779 
  7500 ± 447 
  2790 ± 226!
 
  1810 ± 151 
  1877 ± 136!
 
  9292 ± 611 
  7471 ± 118 
  6642 ± 389!
 
  2828 ± 198 
                     
   
   243 ± 32.1 
     24 ± 0.6!
 
 
 
 
 
 
 
 !
 6957 ± 557 
 6459 ± 301 
 6633 ± 390!
 
 2551 ± 215 
   
    
   220 ± 36.2 
     18 ± 1.1 
   !
!
!
!
!
!
!
!
!
 
 
 
2212 ± 26 
   
198 ± 18.9 
  20 ± 1.3 
    
!
!
!
!
!
!
!
!
   !
 
 
1724 ± 193 
! P"!
R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#Y!41_[1!'*-!'+,-0!/.)\!'*-!-.:,!N!.*/!-.:,!R!/.)(!
L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#$"!41_[1!'*-!-.:,!R!/.)(!L%!z!NM!+0-.+-/!4&:-$!!
!
!
!
)7H=/5!1K,!C505/B74.07:4!:6!0;5!;.>6U>765!:6!0;5!A@3!54V?B5!.605/!&2"I!E3.(4.!J/(!.:+&S&+)!
&*!AE=!JJ!4&:-!2'33'Z&*1!KI>\!.*.3)5-/!N\!NV!.*/!R"!,0!.2+-0!+,-!3.(+!&*^-:+&'*$!>,-!J/(!.:+&S&+)!
0-+?0*-/!+'!+,-!3-S-3!4-.(?0-/!&*!+,-!?*+0-.+-/!AE=JJ!4&:-!R"!,'?0(!.2+-0!+,-!3.(+!&*^-:+&'*!
'2!-.:,!+0-.+4-*+!90'+':'3$!
!
!
NI!A@3!3=99>75@!S?!&2"!8/:3353!0;5!S>::@!S/.74!S.//75/I!!!
>'!&*S-(+&1.+-!&2!+,-!KI>!90'+':'3(!?(-/!Z-0-!.T3-!+'!/-3&S-0!J/(!&*!+,-!T0.&*!+,0'?1,!
+,-!T3''/!T0.&*!T.00&-0!.*/!0-(+'0-! J/(!.:+&S&+)! &*!T0.&*(!'2! +,-! +0-.+-/!AE=!JJ!4&:-!
L10'?9(!Gb;M\!+,-(-!.*&4.3(!.*/!+,-!:'*+0'3(!LAE=!JJ!?*+0-.+-/!.*/!Z&3/7+)9-!4&:-M!
Z-0-! (.:0&2&:-/! N! ,! .2+-0! +,-! 2&*.3! ./4&*&(+0.+&'*! '2! J/(! '2! -.:,! +0-.+4-*+! 90'+':'3!
LO&1?0-!#N!G7;M$!!
>,-!.*&4.3(!'2!10'?9!G!(,'Z-/!T0.&*!J/(!.:+&S&+&-(!+,.+!/-:0-.(-/!&*!9.0.33-3!Z&+,!+,-!
:'*:-*+0.+&'*(! '2! J/(! &*^-:+-/$! J*+-0-(+&*13)\! Z&+,! +,-! ./4&*&(+0.+&'*! '2! +,-! 3'Z-0!
/'(-!'2!J/(!L#$"!41_[1M\!('4-!-*5)4.+&:!.:+&S&+)!Z.(!(+&33!/-+-:+-/!&*!+,-!T0.&*(!'2!+,-!
+0-.+-/!AE=JJ!4&:-!LO&1?0-!#N!GM$!J+!&(!&49'0+.*+!+'!*'+-!+,.+!&*!+,-!.*&4.3(!'2!10'?9!
%\!+0-.+-/!Z&+,!+,-!3'Z-0!/'(-!#$"!41_[1!2'0!3'*1-0!+&4-!&*+-0S.3(!'2!+0-.+4-*+\!-S-0)!
N!.*/!R!/.)(!(,'Z-/!3-S-3(!'2!J/(!.:+&S&+&-(!:'49.0.T3-!+'!+,'(-!4-.(?0-/!&*!+,-!4&:-!
'2! 10'?9! G! &*^-:+-/! -S-0)! '+,-0! /.)! LO&1?0-! #N! %M$!A&:-! T-3'*1&*1! +'! +,-! 90'+':'3!
+0-.+4-*+!C!(,'Z-/!+,.+!+,-!&*2?(&'*!'2!,&1,-0!/'(-!L#Y!41_[1M!'2!-*5)4-!&*!'3/-0!
! P@!
AE=JJ!4&:-!.33'Z-/!+'!/-+-:+!('4-!J/(!.:+&S&+)! &*! +,-!T0.&*\!.3+,'?1,!+,-(-!.*&4.3(!
0-:-&S-/! +,-!-*5)4-!'*3)!'*:-!-S-0)!R!/.)(! 2'0!@!4'*+,(!LO&1?0-!#N!CM$!A'0-'S-0\!
AE=JJ!4&:-!'2!10'?9!;!+0-.+-/!-S-0)!R!/.)(!Z&+,!3'Z-0!/'(-!'2!-*5)4-!L#$"!41_[1M!
2'0!R!4'*+,(! (,'Z-/! J/(!.:+&S&+)! &*! +,-&0!T0.&*(!.3+,'?1,! +,-!.:+&S&+)!Z.(!*'+!S-0)!
,&1,!LO&1?0-!#N!;M$!>,?(\!+,-(-!/.+.!(,'Z-/!+,.+!.33!'2!+,-!KI>!90'+':'3(!?(-/!Z-0-!
-22-:+&S-\!T-:.?(-!&*!-.:,!'2!+,-4!&+!Z.(!9'((&T3-!+'!/-+-:+!.!,&1,-0!J/(!.:+&S&+)!+,.*!&*!
AE=!JJ!?*+0-.+-/!.*&4.3(!&*/&:.+&*1!+,.+!&*2?(-/!J/(!:0'((-/!+,-!T3''/!T0.&*!T.00&-0$!
J*+-0-(+&*13)\!-S-*!&*!AE=JJ!4&:-!+0-.+-/!Z&+,!+,-!3'Z-(+!J/(!/'(-!L#$"!41_[1M!'*:-!
-S-0)! R! /.)(\! +,-! J/(! .:+&S&+)! 4-.(?0-/! &*! +,-! T0.&*(! Z.(! ,&1,-0! +,.*! +,.+! '2!
?*+0-.+-/!AE=!JJ!3&++-04.+-($!J+!&(!&49'0+.*+!+'!*'+-!+,.+\!.(!-]9-:+-/\!+,-!J/(!.:+&S&+)!
&*!+,-!T0.&*!&*!.33!+,-!+0-.+-/!10'?9(!Z.(!3'Z-0!+,.*!+,.+!4-.(?0-/!&*!Z&3/7+)9-!4&:-$!!
!
!
! PN!
!
)7H=/5!1L,!A@3!.807T70?!B5.3=/5@!74!0;5!S/.74!;:B:H54.053!:6!!"#?bU!B785!6:>>:Y74H!&2"I!
\#UC]!J/(!.:+&S&+)!Z.(!4-.(?0-/!&*!+,-!90'+-&*!-]+0.:+(!'2!Z+!L%!z!PM\!!"#)_7!L%!z!PM\!!"#)_7}#Y\!
P$Y\!#$"!41_[1h!#7"!/.)(M!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7}#$"!41_[1h!#7N\!#7R!/.)(!L%!z!R!2'0!
-.:,! +0-.+4-*+M\! !"#)_7}#Y!41_[1h! #7"\! #7N\! #7R! /.)(! L%! z! R! 2'0! -.:,! +0-.+4-*+M\! !"#)_7}#$"!
41_[1h! #7R! /.)(! L%! z! NM! 4&:-! &*^-:+-/! S&.! +.&37S-&*! Z&+,! ,J/(! 90'+-&*! .*/! (.:0&2&:-/!
0-(9-:+&S-3)!N!,'?0(!.2+-0!+,-!3.(+!./4&*&(+0.+&'*$!>,-!/?0.+&'*!'2!+0-.+4-*+(!Z.(!'2!#!4'*+,!
&*!"!4'*+,7'3/!!"#)_7!4&:-!\#d!$]\!'2!@!4'*+,(!&*!R!4'*+,7'3/!!"#)_7!4&:-!\*]!.*/!'2!R!4'*+,(!
&*! @!4'*+,7'3/! !"#)_7!4&:-! \C]$! >,-! -00'0! T.0(! &*/&:.+-! (+.*/.0/!/-S&.+&'*($!&'|!Y$YP! LZ&+,!
GaDlG!+-(+M$!
!
OI!A@3!.807T70?!73!9/53540!74!.>>!T7385/.>!0733=53!.605/!&2"I!
`-!4-.(?0-/!+,-!J/(!-*5)4-!.:+&S&+)!&*!,'4'1-*.+-(!'2!S&(:-0.3!+&((?-(!L3&S-0\![&/*-)\!
3?*1\!(93--*\!,-.0+!.*/!([-3-+.3!4?(:3-M!'2!+,-!A=E!JJ!+0-.+-/!4&:-!.*/!'2!+,-!:'*+0'3(!
?*+0-.+-/!AE=JJ!.*/!Z&3/7+)9-!4&:-\!T-3'*1&*1!+'!.33!+,-!KI>!90'+':'3(!?(-/!LO&1?0-!
#P! G7;M$! >,&(! .*.3)(&(! (,'Z-/! +,.+! +,-! +&((?-! J/(! -*5)4.+&:! .:+&S&+)! Z.(! .3Z.)(!
,&1,-0! +,.*! +,.+!4-.(?0-/! &*! +,-!?*+0-.+-/!AE=JJ!4&:-$!=?090&(&*13)\! J/(!.:+&S&+)! &*!
!" #"
$" %"
! PP!
9-0&9,-0.3!'01.*(!Z.(!.3('!,&1,-0!+,.*!+,.+!4-.(?0-/!&*!+,-!+&((?-(!'2!+,-!Z&3/7+)9-!
(&T3&*1(\!Z&+,!+,-!-]:-9+&'*!'2!+,-!4?(:3-$!
!
!
)7H=/5!1M,!!A@3!.807T70?!B5.3=/5@!74!0;5!T7385/.>!0733=53!:6!!"#?bU!0/5.05@!B785!6:>>:Y74H!
&2"I!\#UC]!J/(!.:+&S&+)!Z.(!4-.(?0-/!&*!+,-!90'+-&*!-]+0.:+(!'2!Z+!L%!z!PM\!!"#)_7!L%!z!PM\!!"#)_7
}#Y\!P$Y\!#$"!41_[1h!#7"!/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!!"#)_7}#$"!41_[1h!#7N\!#7R!/.)(!L%!z!R!
2'0!-.:,!+0-.+4-*+M\!!"#)_7}#Y!41_[1h!#7"\!#7N\!#7R!/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7}#$"!
41_[1h!#7R!/.)(!L%!z!NM!4&:-!&*^-:+-/!S&.!+.&37S-&*!Z&+,!,J;=!90'+-&*!.*/!(.:0&2&:-/!@!,'?0(!
.2+-0! +,-! 3.(+! ./4&*&(+0.+&'*$! >,-! /?0.+&'*! '2! +0-.+4-*+(!Z.(! 0-(9-:+&S-3)! '2! #!4'*+,! &*! "!
4'*+,7'3/!!"#)_7!4&:-!\#d!$]\!'2!@!4'*+,(!&*!R!4'*+,7'3/!!"#)_7!4&:-!\*]!.*/!'2!R!4'*+,(!&*!@!
4'*+,7'3/!!"#)_7!4&:-!\C]$!>,-!-00'0!T.0(!&*/&:.+-!(+.*/.0/!/-S&.+&'*($!&'|!Y$YP!LZ&+,!GaDlG!
+-(+M$!
!
!
!
!
!
!" #"
$" %"
! P8!
PI!";5!A@3!54V?B5!8:U>:8.>7V53!Y70;!>?3:3:B5!B./X5/3!74!0;5!S/.74I!
>'!:'*2&04!+,-!90-(-*:-!'2!+,-!J/(!-*5)4-!&*!+,-!T0.&*!'2!+0-.+-/!4&:-\!Z-!9-02'04-/!
.! :'7&44?*'(+.&*&*1!?(&*1! .*+&73.49"!.*+&T'/)\! .!4.0[-0! '2! +,-! 3)('('4-! (+'0.1-\!
.*/! .*+&7,?4.*! J/(! .*+&T'/)! '*! T0.&*! (-:+&'*(! '2!AE=JJ! +0-.+-/!4&:-! T-3'*1&*1! +'!
10'?9(!G7;$!>,-(-!.*.3)(-(!(,'Z-/!+,-!90-(-*:-!'2!J/(!&*!+,-!T0.&*(!'2!+0-.+-/!4&:-\!
Z,-0-!&+!Z.(!9'((&T3-!+'!/-+-:+!:'73':.3&5.+&'*!'2!<.49"!.*/!,J/(!&*!.33!:-33(!LO&1?0-!
#8!Q0'?9(!G7;M$!
!
!
)7H=/5!1N,!";5!A@3!54V?B5!8:U>:8.>7V53!Y70;!>?3:3:B5!B./X5/3!74!0;5!S/.74I!
C'73':.3&5.+&'*! '2! ,J/(! 90'+-&*! L.*+&7,J/(M! Z&+,! +,-! 3)('('4.3! 4.0[-0! L.*+&7<.49"M! &*! +,-!
T0.&*! '2\! .(! &*/&:.+-/\! !"#)_7! +0-.+-/! 4&:-! T-3'*1&*1! +'! .33! 90'+':'3(! '2! KI>! LG7;M$!
A.1*&2&:.+&'*!Z.(!NY]! &*! +,-!.*+&7C;8V!JO\!#YY]! &*! +,-!/'?T3-!.*+&7<.49"_.*+&7,J/(! JO!.*/!
"Y]!&*!.33!+,-!'+,-0!JO!.*/!JHC!0-.:+&'*($!
!
!"#$%&'& !"#$%&(&
!"#$%&)& !"#$%&*&
! PR!
QI! &2"! .>>:Y3! 8>5./.485! :6! >?3:3:B.>! F#F3! .88=B=>.07:4! 74! 0;5! S/.743! .4@!
0733=53!:6!<-'!AA!0/5.05@!B785I!
J*! '0/-0! +'! &*S-(+&1.+-! Z,-+,-0! +,-! KI>! 90'+':'3(! .33'Z-/! QGQ(! :3-.0.*:-! &*! +,-!
T0.&*(!.*/!S&(:-0.3!+&((?-(!'2!.33!10'?9(!'2!AE=!JJ!+0-.+-/!4&:-\!Z-!.*.3)5-/!T)!G3:&.*!
T3?-!(+.&*&*1\! (-:+&'*(!'2! +,-(-! +&((?-(! 20'4!+0-.+-/\!?*+0-.+-/!AE=JJ!.*/!Z&3/7+)9-!
4&:-$!!
G*.3)(-(!'2!+,-!T0.&*!'2!10'?9!G!.*/!%!.*&4.3(\!(,'Z-/!.*!.34'(+!:'493-+-!:3-.0.*:-!
'2!QGQ(!.::?4?3.+&'*\!*'!4.++-0!'2!+,-!/'(-!.*/!&*+-0S.3(!'2!+0-.+4-*+!?(-/$!O&1?0-!
#R! (,'Z(! .! /0.4.+&:! 0-/?:+&'*! '2! QGQ(! .::?4?3.+&'*! &*! +,-! :,'0'&/! 93-]?(! '2! +,-!
+,&0/!.*/!2'?0+,!S-*+0&:3-(!.(!Z-33!.(!&*!+,-!:'0+-]!.*/!+,.3.4?(!.(!:'49.0-/!+'!+,-!
?*+0-.+-/!AE=JJ!4&:-! LO&1?0-! #R! GM$! J*+-0-(+&*13)\! -S-*! +,-! 3'Z-0! /'(-! '2! J/(! L#\"!
41_[1M!./4&*&(+-0-/!Z&+,!+,-!3'*1-0!&*+-0S.3!+&4-!'2!+0-.+4-*+!L'*:-!-S-0)!R!/.)(M!
.33'Z-/!+'!'T+.&*!.!1''/!:3-.0.*:-!'2!QGQ(!&*!.33!'2!+,-!0-1&'*(!'2!+,-!T0.&*!.*.3)5-/!
*'+!'*3)!&*!.*&4.3(!+0-.+-/!2'0!R!4'*+,(\!T?+!.3('!&*!+,'(-!&*^-:+-/!2'0!^?(+!#!4'*+,!
L10'?9!%!.*/!;M!LO&1?0-!#R!G7%M$!O?0+,-04'0-\! &*!10'?9!C!+,-!./4&*&(+0.+&'*!'2!+,-!
,&1,-0! /'(-! '2! -*5)4-! L#Y! 41_[1M! &*! '3/-0! AE=! JJ! 4&:-! Z.(! (?22&:&-*+! +'! :'00-:+!
9.0+&.33)!+,-!QGQ(!(+'0.1-!&*!+,-!T0.&*!LO&1?0-!#R!%M$!!
>,-(-! /.+.! (,'Z-/! +,.+! T'+,! (,'0+! .*/! 90'3'*1-/! KI>! 90'+':'3(!Z-0-! -22&:&-*+! +'!
:'00-:+! 3)('('4.3!QGQ(! .::?4?3.+&'*\! &*! 9.0+&:?3.0\! +,-! 3'Z-0!/'(-! '2! J/(! &*! )'?*1!
4&:-!.*/!+,-!,&1,-0!/'(-!&*!+,-!'3/-0!'*-($!!
!
! PV!
!
!!!!!!!!!!!!!! !
)7H=/5!1O,! !2538=5!:6!F#F3!.88=B=>.07:4!74!S/.74!:6!!"#?bU!0/5.05@!B785$!I-90-(-*+.+&S-!
QGQ! .::?4?3.+&'*! 2'33'Z&*1!KI>\!4-.(?0-/!T)!G3:&.*!T3?-! (+.&*&*1! '2! (-:+&'*(! '2! /&22-0-*+!
0-1&'*(!'2!+,-!'2\!.(!&*/&:.+-/\!+0-.+-/!LQ0'?9(!G\!%\!C\!;M!.*&4.3(!.*/!'2!:'*+0'3!Z&3/!+)9-!.*/!
?*+0-.+-/!4&:-$!\#]!G34'(+!+'+.3!0-(:?-!'2!QGQ(!.::?4?3.+&'*!Z.(!(--*!&*!AE=!JJ!L!"#)_7M!4&:-!
'2!10'?9(!G!.*/!%!\$]!E.0+&.3!0-(:?-!'2!QGQ(!.::?4?3.+&'*!Z.(!2'?*/!&*!.33!0-1&'*(!'2!!"#)_7!
+0-.+-/!T0.&*!.*.3)5-/$!A.1*&2&:.+&'*!Z.(!"Y]$!
!"
!"
! PX!
!J49'0+.*+3)\!.33!+,-!KI>!90'+':'3(!?(-/!.33'Z-/!.!+'+.3!:3-.0.*:-!'2!QGQ(!&*!.33!'2!+,-!
S&(:-0.3!+&((?-(!LO&1?0-!#VM!.*/!&*!+,-!?0&*-!LO&1?0-!#X!G7%M$!!
!
!
)7H=/5! 1P,! ":0.>! /538=5! :6! F#F3! .88=B=>.07:4! 74! 0;5! T7385/.>! 0733=53! :6! !"#?bU! B785!
0/5.05@$!I-90-(-*+.+&S-!QGQ(!.::?4?3.+&'*!2'33'Z&*1!KI>\!4-.(?0-/!T)!G3:&.*!T3?-!(+.&*&*1!
'2!(-:+&'*(!'2!/&22-0-*+!S&(:-0.3!+&((?-(!'2!?*+0-.+-/!AE=JJ!LJ/()_7M!4&:-!L@!.*/!#Y!
4'*+,(!'3/M!.*/!10'?9(!G7;!+0-.+-/!AE=JJ!4&:-!L.(!&*/&:.+-/M$A.1*&2&:.+&'*!Z.(!"Y]$!
! 8Y!
!
!
!!!!!!!!!!!!!!!!!!!!!! !
)7H=/5! 1Q,! *>5./.485! :6! =/745! F#F3! .88=B=>.07:4! .605/! &2"I! !B0&*-!QGQ!.::?4?3.+&'*!
Z.(!-S.3?.+-/!.+!+,-!-*/!'2!-.:,!+0-.+4-*+!KI>!90'+':'3\!&*!+,-!Z+!L%!z!PM\!!"#)_7!L%!z!PM!.*/!
!"#)_7}#Y\!P$Y\!#$"!41_[1h#7"!/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7}#$"!41_[1h!#7N\!#7R!/.)(!
L%!z!R!2'0!-.:,!+0-.+4-*+M!\#]\!!"#)_7}#Y!41_[1h!#7"\!#7N\!#7R!/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!
!"#)_7}#$"!41_[1h!#7R!/.)(!L%!z!NM!\$]!+0-.+-/!4&:-$!>,-!QGQ!:'*:-*+0.+&'*(!Z-0-!*'04.3&5-/!
.1.&*(+! +,-!?0&*-! :0-.+&*&*-! :'*+-*+($!>,-!-00'0!T.0(! &*/&:.+-! (+.*/.0/!/-S&.+&'*($!&'|!Y$YP!
LZ&+,!GaDlG!+-(+M$!
!
1RI!D>0/.30/=80=/.>!.4.>?353!:6!0;5!S/.74!:6!<'-AA!B785!6:>>:Y74H!&2"I!
>,-! :3-.0.*:-! '2! 3)('('4-! (+'0.1-! .2+-0! KI>!Z.(! .3('! -S.3?.+-/! T)! ?3+0.(+0?:+?0.3!
.*.3)(&(I! B3+0.(+0?:+?0.3! .*.3)(&(! '2! +,&*! (-:+&'*(! 20'4! +,-! :-0-T-33?4! '2! Z&3/7+)9-!
4&:-! 0-S-.3-/! -3-:+0'*7/-*(-!4-4T0.*-! (+0?:+?0-(!Z&+,!4'09,'3'1&:.3! 2-.+?0-(! '2!
3)('('4-(! &*! E?0[&*^-! :-33(! LO&1?0-! "Y!GM$! >,-(-! 3)('('4.3! '01.*-33-(!Z-0-!4.&*3)!
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8V$! G$! >)3[&7=5)4.*([.\! v$! A.0?:,.\! G$! v?0-:[.\! A$! =):5-Z([.\! .*/! %$! C5.0+'0)([.\!
ÉK22&:.:)! '2! 0-:'4T&*.*+! ,?4.*!W7<&/?0'*&/.(-! L3.0'*&/.(-M! '*! 0-(+0&:+-/! 0.*1-!'2!
4'+&'*!'2!?99-0!-]+0-4&+&-(!&*!4?:'9'3)(.::,.0&/'(&(!+)9-!&!9.+&-*+(\Ñ!
v'?0*.3!'2!J*,-0&+-/!A-+.T'3&:!;&(-.(-\!S'3$!@@\!*'$!"\!99$!#P#b!#PR!L"Y#YM$!
!
8X$!%?00'Z!>$!G$!.*/!<-(3&-!a$!;$\!ÉI-S&-Z!'2!+,-!?(-!'2!&/?0(?32.(-!&*!+,-!+0-.+4-*+!'2!
4?:'9'3)(.::,.0&/'(&(!JJ\Ñ!%&'3'1&:(\!S'3$!"\!99$!@##b@"Y!L"YYVM$!
!
RY$! %.1-Z./&! =$! ! H'4-! +0-.+4-*+!Z&+,! K3.90.(-! .*/!a.13.5)4-! &(! (.2-! &*! 9.+&-*+(!
Z&+,!4?:'9'3)(.::,.0&/'(-(!+)9-(!JJ!.*/!lJ\!0-(9-:+&S-3)$!v!J*,-0&+!A-+.T!;&(!@#6R@@^
R@RL"YYVM$!
!
R#$!H.04.+5!E$\!-+!.3$\!É<'*1+-04!2'33'Z7?9!'2!-*/?0.*:-!.*/!(.2-+)!'?+:'4-(!/?0&*1!
-*5)4-! 0-93.:-4-*+! +,-0.9)! 2'0! 4?:'9'3)(.::,.0&/'(&(! lJ6! 2&*.3! 0-(?3+(! '2! +,0--!
:3&*&:.3!(+?/&-(!'2!0-:'4T&*.*+!,?4.*!a7.:-+)31.3.:+'(.4&*-!N7(?32.+.(-\Ñ!A'3-:?3.0!
Q-*-+&:(!.*/!A-+.T'3&(4\!S'3$!XN\!*'$!N\!99$!N8XbNRP!L"YYVM$!
!
R"$!A.+5*-0!B$! -+! .3$!K*5)4-!0-93.:-4-*+! &490'S-(!.+.]&:!1.&+! .*/!:-*+0.3!*-0S'?(!
()(+-4! ,&(+'9.+,'3'1)! &*! .! 4'?(-! 4'/-3! '2! 4-+.:,0'4.+&:! 3-?['/)(+0'9,)$! A'3$!
>,-0$\!#R\!8YYb8Y8!L"YYXM$!
!
!
R@$! l'13-0\! C$! -+! .3$! DS-0:'4&*1! +,-! T3''/bT0.&*! T.00&-0! Z&+,! ,&1,7/'(-! -*5)4-!
0-93.:-4-*+!+,-0.9)!&*!4?0&*-!4?:'9'3)(.::,.0&/'(&(!lJJ$!E0':$!a.+3!G:./$!=:&$!B=G\!
#Y"\!#NRRRb!#NRV"!L"YYPM$!
!
!
RN$! A?-*5-0\! v! -+! .3$! G! 9,.(-! J_JJ! :3&*&:.3! +0&.3! '2! -*5)4-! 0-93.:-4-*+! +,-0.9)! &*!
4?:'9'3)(.::,.0&/'(&(! JJ! LH?*+-0! ()*/0'4-M$! A'3$! Q-*-+$! A-+.T$\! QR\! @"Xb@@R!
L"YYRM$!
! RX!
!
75. Garcia AR et al. E0-:3&*&:.3! /'(-! 0.*1&*1! (+?/&-(! 2'0! -*5)4-! 0-93.:-4-*+!
+,-0.9)!Z&+,! &/?0(?32.(-! &*!.![*':[7'?+!4'?(-!4'/-3!'2!AE=! JJ$!A'3-:?3.0!Q-*-+&:(!
.*/!A-+.T'3&(4!X#!#V@b#XYL"YYRM$!
!
76. Brooks DA. et al. =&1*&2&:.*:-! '2! &44?*-! 0-(9'*(-! +'! -*5)4-70-93.:-4-*+!
+,-0.9)! 2'0! 9.+&-*+(! Z&+,! .! 3)('('4.3! (+'0.1-! /&('0/-0$! >IKa;=! &*! A'3-:?3.0!
A-/&:&*-!l'3$X!a'$#Y!L"YY@M$!
!
RR$!;&:[('*!E$!-+!.3$!J44?*-!+'3-0.*:-!&490'S-(!+,-!-22&:.:)!'2!-*5)4-!0-93.:-4-*+!
+,-0.9)!&*!:.*&*-!4?:'9'3)(.::,.0&/'(&(!J$!v$!C3&*$!J*S-(+$!##V6"V8V!"VR8!L"YYVM$!
!
RV$! %.0+'*\! a$`$! -+! .3$! I-93.:-4-*+! +,-0.9)! 2'0! &*,-0&+-/! -*5)4-! /-2&:&-*:)!
4.:0'9,.1-! +.01-+-/! 13?:':-0-T0'(&/.(-! 2'0! Q.?:,-0j(! /&(-.(-$! a$! K*13$! v$! A-/$!
@"N6#N8Nb#NRY!L#XX#M$!
!
RX$! %0''[(! ;G! -+! .3$! K*5)4-! 0-93.:-4-*+! +,-0.9)! &*! 4?:'9'3)(.::,.0&/'(&(! lJ6!
-S&/-*:-! 2'0! &44?*-!0-(9'*(-(!.*/!.3+-0-/!-22&:.:)!'2! +0-.+4-*+! &*!.*&4.3!4'/-3($!
%&':,&4!%&'9,)(!G:+.h!#@8#6!"Y@b#8!L#XXRM$!
!
VY$! A&-T.:,! K$! -+! .3$! A.*.1-4-*+! '2! &*2?(&'*70-3.+-/! 0-.:+&'*(! +'! -*5)4-!
0-93.:-4-*+! +,-0.9)! &*! .! :','0+! '2! 9.+&-*+(!Z&+,!4?:'9'3)(.::,.0&/'(&(! /&('0/-0($!
J*+$!v$!C3&*$!E,.04.:'3$!>,-0$!NR\!99$!=#YYb=#Y8!L"YYXM!
!
V#$! %?0+'*!%d! -+! .3$! ! J*:&/-*:-! .*/! +&4&*1! '2! &*2?(&'*70-3.+-/! 0-.:+&'*(! &*! 9.+&-*+(!
Z&+,!4?:'9'3)(.::,.0&/'(&(!+)9-!JJ!LH?*+-0!()*/0'4-M!'*!&/?0(?32.(-!+,-0.9)!&*!+,-!
0-.37Z'03/!(-++&*16!.!9-0(9-:+&S-!20'4!+,-!H?*+-0!D?+:'4-!=?0S-)!LHD=M$!A'3!Q-*-+!
A-+.Th#Y@6!##@e"Y!L"Y##M$!
!
V"$! A?-*5-0\! v$! K*5)4-! 0-93.:-4-*+! +,-0.9)! &*! 4?:'9'3)(.::,.0&/'(&(! +)9-! JJ!
LH?*+-0!()*/0'4-M6!.!90-3&4&*.0)!0-9'0+$!G:+.$!E.-/&.+0$!=?993$\!X#\!XVbXX!L"YY"M$!
!
V@$!C.0/'*-\!A$!-+!.3$!C'00-:+&'*!'2!H?*+-0!()*/0'4-! &*! +,-!AE=JJ!4'?(-!4'/-3!T)!
GGl"_V74-/&.+-/!1-*-!/-3&S-0)$!H?4$!A'3$!Q-*-+$\!#P\!#""Pb#"@8!L"YY8M$!
!
VN$! %0'*&['Z([&\! G$A! -+! .3$! D9-*72&-3/! T-,.S&'0! '2! ,'?(-!4&:-! (-3-:+&S-3)! T0-/! 2'0!
,&1,!S'3?*+.0)!Z,--370?**&*1$!%-,.S$!Q-*-+$\!@#\!@YXb@#8!L"YY#M$!
!
VP$!Monville C. et al.. Comparison of incremental and accelerating protocols of the rotarod 
test for the assessment of motor deficits in the 6- OHDA model. J Neurosci Methods 158, 
219-223(2006). 
 
86. <-&! %$ -+! .3$! D:?3.0! E,-*'+)9-! &*! .! A'?(-! Q-*-! d*':['?+! A'/-3! 2'0! J*2.*+&3-!
a-?0'*.3!C-0'&/7<&9'2?(:&*'(&($!v$!a-?0'(:&$!I-(hVN6##@Xb##NX!L"YY8M$!
!
VR$!A?-*5-0!v$!>,-!0'3-!'2!-*5)4-!0-93.:-4-*+!+,-0.9)!&*!(-S-0-!H?*+-0!()*/0'4-7
.*!-]9-0+!9.*-3!:'*(-*(?($!K?0!v!E-/&.+0$h#R#L#M6#V#7V!L"Y#"M. 
 
 
88. A?-*5-0! v! -+! .3$! <'*17+-04\! '9-*73.T-3-/! -]+-*(&'*! (+?/)! '2! &/?0(?32.(-! &*! +,-!
+0-.+4-*+!'2!H?*+-0!()*/0'4-$!Q-*-+!A-/$h#@L"M6XP7#Y#!L"Y##M$!
!
! VY!
!
VX$!%3.*5\! v$!-+!.3$!I-S-0(.3!'2!9-0&9,-0.3!.*/!:-*+0.3!*-?0.3!(+'0.1-!.*/!.+.]&.!.2+-0!
0-:'4T&*.*+! -*5)4-! 0-93.:-4-*+! +,-0.9)! &*! .39,.74.**'(&/'(&(! 4&:-$! H?4$! A'3$!
Q-*-+$\!#R\!@N@Rb@NNP!L"YYVM$!
!
XY$! G0:,-0\! J$A$! -+! .3$! A?3+&93-! 2'04(! '2! &/?0'*.+-! "7(?39,.+-! (?39,.+.(-! &*! ,?4.*!
+&((?-(!.*/!T'/)!23?&/($!%&':,&4$!%&'9,)($!G:+.\!RYV\!#@Nb#NY!L#XV"M$!
!
!
X#$! E.0[&*('*7<.Z0-*:-\! K! G*.3)(&(! '2! *'04.3! .*/! 4?+.*+! &/?0'*.+-7"7(?39,.+.(-!
:'*2'04.+&'*$!%&':,-4$!v$\!@V8\!@XPbNYY!L"YYPM$!
!
X"$! D0&&\! d$D$! -+! .3$! ;-2&*&*1! +,-! 9.+,Z.)! 2'0! >.+74-/&.+-/! /-3&S-0)! '2! T-+.!
13?:?0'*&/.(-!&*!:?3+?0-/!:-33(!.*/!AE=!lJJ!4&:-$!A'3$!>,-0$\!#"\!@NPb@P"!L"YYPM$!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! V#!
-#2"!J!
C7.S5053! <5>>70=3! 0?95! 1! 74@=853! 8:H4707T5! @?36=4807:4!
0;/:=H;!0.=U@5954@540!B58;.473B!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! V"!
#$'"2#*"!
!
Q0'Z&*1! -S&/-*:-! (?11-(+! :'4'0T&/&+)! T-+Z--*! /&.T-+-(! 4-33&+?(! L;AM! .*/!
G35,-&4-0u(!/&(-.(-!LG;Mh!&*/--/\!/&.T-+&:!9.+&-*+(!(,'Z!&*:0-.(-/!0&([!'2!/-S-3'9&*1!
G;! .*/! :'1*&+&S-! /-2&:&+(\! Z,&3-\! G;! 9.+&-*+(! (,'Z! &49.&0-/! &*(?3&*! 2?*:+&'*! .*/!
13?:'(-! 4-+.T'3&(4$! ! H'Z-S-0\! +,-! 4'3-:?3.0! 4-:,.*&(4(! 3&*[&*1! +,-(-! +Z'!
/&('0/-0(!.0-! (+&33! *'+! 2?33)!?*/-0(+''/$! !H-0-\!Z-!,)9'+,-(&5-! +,.+!;A! &*/?:-(! +.?!
,)9-09,'(9,'0)3.+&'*!1-*-0.+&*1!+,-!:'1*&+&S-!/-:3&*-!'T(-0S-/!&*!G;$!!J*+-0-(+&*13)\!
'?0!0-(?3+(!(,'Z!+,.+!&*/?:+&'*!'2!+)9-!#!;A!T)!(+0-9+'5'+':&*!L=>cM!./4&*&(+0.+&'*!
&*!`>!4&:-!(?99'0+!'?0!,)9'+,-(&(!(,'Z&*1\!&*!+,-(-!4&:-\!+.?!,)9-09,'(9,'0)3.+&'*\!
/-:0-.(-/! .:+&S&+)! '2! +,-! J*(?3&*! I-:-9+'0! LJIM_EJ@d_Gd>! 9.+,Z.)! .*/! &*:0-.(-/!
9,'(9,'0)3.+&'*!'2!13):'1-*!()*+,.(-![&*.(-!@e!LQ=d@eM\!.![&*.(-!(+0'*13)!&*S'3S-/!
&*! +,-!9.+,'1-*-(&(!'2!G;$! !G+! +,-!T-,.S&'0.3! 3-S-3(\!`>7=>c!4&:-! (,'Z-/! 3-.0*&*1!
.*/!4-4'0)! /-2&:&+($! J49'0+.*+3)\!Z,-*! +)9-! #!;A!Z.(! &*/?:-/! &*! [*':['?+!4&:-!
3.:[&*1! +.?! 90'+-&*(! L,-0-! 0-2-00-/! .(! 4+.?dD! =>cM\! +,-! T-,.S&'0.3! .*/! :-33?3.0!
9,-*'+)9-(! 2'?*/! &*! `>7=>c! 4&:-! Z-0-! *'+! 'T(-0S-/$! G((':&.+-/! Z&+,! +,-(-!
:'1*&+&S-!/-2&:&+(\!`>7=>c!4&:-!/&(93.)-/!.!(&1*&2&:.*+!/-:0-.(-!'2!()*.9+&:!4.0[-0($!!
DS-0.33\! '?0! 0-(?3+(! &*/&:.+-! +,.+! +.?! 9,'(9,'0)3.+&'*! &(! .! :0&+&:.3! .*/! -((-*+&.3!
4'3-:?3.0!4-:,.*&(4!?*/-03)&*1!+,-!3&*[!T-+Z--*!;A!.*/!G;$!
!
!
!
!
!
!
!
!
! V@!
A+"2(CD*"A(+!
!
1I!C7.S5053!<5>>70=3!.4@!/73X!:6!#>V;57B5/!C735.35I!
>,-! &*:&/-*:-! .*/! 90-S.3-*:-! '2! .1-70-3.+-/! *-?0'/-1-*-0.+&S-! .*/! 4-+.T'3&:!
/&('0/-0(!&(!10'Z&*1!/?-!+'!.*!&*:0-.(-!'2!3&2-!-]9-:+.*:)!'2!+,-!,?4.*!9'9?3.+&'*!L#7
VM$!;&.T-+-(!A-33&+?(!L;AM!&(!+,-!4'(+!:'44'*!4-+.T'3&:!/&('0/-0\!:,.0.:+-0&5-/!T)!
,)9-013):-4&.! 0-(?3+&*1! 20'4! /-2-:+&S-! &*(?3&*! (-:0-+&'*! '0! &*(?3&*! .:+&'*$! J*! *'*!
9.+,'3'1&:.3! :'*/&+&'*(\! +,-! 9-0(&(+-*+3)! -3-S.+-/! T3''/! 13?:'(-! 3-S-3(! :.?(-! +,-!
0-3-.(-! '2! .//&+&'*.3! &*(?3&*! 20'4! +,-! 9.*:0-.(\! +'! (+&4?3.+-! 13?:'(-! ?9+.[-! &*!
9-0&9,-0.3!'01.*(!(?:,!.(!4?(:3-!.*/!3&S-0$!L"7RM$!
;A! .0&(-(! 20'4! .! :'4T&*.+&'*! '2! 1-*-+&:! .*/! -*S&0'*4-*+.3! 2.:+'0(! :.?(&*1! +,-!
2.&3?0-! '2! 9.*:0-.+&:! T-+.7:-33(! +'! 90'/?:-! (?22&:&-*+! &*(?3&*\! .*/! +,?(! 4.&*+.&*!
./-U?.+-!&*(?3&*!(-:0-+&'*!+'!90-S-*+!,)9-013):-4&.!$!>,-0-!-]&(+!+Z'!4.^'0!:3&*&:.33)!
/-2&*-/! 2'04(! '2! /&.T-+-(6! >)9-! J! .*/! JJ\!Z,&:,! (,.0-! (&4&3.0! /&.1*'(&(\! ()49+'4(\!
:.?(-(\! .*/! :'493&:.+&'*($! >)9-! J! ;&.T-+-(\! '0! &*(?3&*7/-9-*/-*+! /&.T-+-(\! &(! .*!
.?+'&44?*-!/&(-.(-!Z,-0-!+,-!&44?*-!()(+-4!.++.:[(!.*/!/-(+0')(!9.*:0-.+&:!T-+.7
:-33($! ! P7#Ym! '2! /&.T-+&:! 9.+&-*+(! .0-! .22-:+-/! T)! +)9-! #! /&.T-+-(\! :,.0.:+-0&5-/! T)!
&*(?3&*! /-2&:&-*:)$! J*! +)9-! J\! 9.+&-*+(! -&+,-0! :'493-+-3)! (+'9!4.[&*1! &*(?3&*! '0! +,-)!
'*3)!4.[-!.!S-0)!(4.33!.4'?*+!'2!+,-!,'04'*-!L#7P7XM$!!
>)9-! JJ! ;&.T-+-(! '0! *'*7&*(?3&*7/-9-*/-*+! /&.T-+-(! +-*/(! +'! /-S-3'9! 10./?.33)! &*!
3.+-0! 3&2-$! J+! &(! .3('! [*'Z*! .(! É4.+?0&+)Ñ! '0! É./?3+7'*(-+Ñ! /&.T-+-($! ;&.T-+-(! >)9-! JJ!
.::'?*+(! 2'0! XY! 9-0:-*+! '2! .33! 9-'93-! Z&+,! /&.T-+-(! LP\8\VM$! >)9-! "! /&.T-+-(! &(!
:,.0.:+-0&5-/! T)! +,-! :'4T&*.+&'*! '2! 9-0&9,-0.3! &*(?3&*! 0-(&(+.*:-! .*/! &*./-U?.+-!
&*(?3&*! (-:0-+&'*! T)! 9.*:0-.+&:! T-+.! :-33($! J*(?3&*! 0-(&(+.*:-\! .++0&T?+-/! +'! -3-S.+-/!
3-S-3(! '2! 20--! 2.++)! .:&/(! &*! 93.(4.\ Z,'(-! .::?4?3.+&'*! .99-.0(! +'! &*+-02-0-! Z&+,!
&*(?3&*! (&1*.3&*1\! 3-./(! +'! /-:0-.(-/! 13?:'(-! +0.*(9'0+! &*+'! 4?(:3-! :-33(\! -3-S.+-/!
! VN!
,-9.+&:!13?:'(-!90'/?:+&'*\!.*/! &*:0-.(-/!T0-.[/'Z*!'2! 2.+$! J*! +,&(! :'*/&+&'*! +,-!e!
:-33(! .0-!*'! 3'*1-0! .T3-! +'! (-:0-+-! (?22&:&-*+! &*(?3&*! +'! 'S-0:'4-! &*(?3&*! 0-(&(+.*:-$!
>,-!(+0'*1-(+!2.:+'0(!'0!:.?(-(!'2!+)9-!JJ!/&.T-+-(!.0-!2.4&3)!,&(+'0)!'2!/&.T-+-(!.*/!
'T-(&+)$!J*!a'0+,!G4-0&:.\!VYm!'2!+,'(-!/&.1*'(-/!.0-!'S-0Z-&1,+$!DS-0!#R8!4&33&'*!
9-'93-!.0-!.22-:+-/!Z&+,!;A!&*!+,-!Z'03/!.*/!&+!&(!-(+&4.+-/!+'!0-.:,!@88!4&33&'*(!&*!
"Y@Y\!&+!&(!.4'*1!+,-!4'(+!:'44'*!:.?(-(!'2!/-.+,!.*/!/&(.T&3&+)!&*!a'0+,!G4-0&:.!
.*/!K?0'9-!LXM$!!
J*! /&.T-+-(! 4-33&+?(! +,-! ,)9-013):-4&.! &(! .((':&.+-/! Z&+,! 4&:0'S.(:?3.0! .*/!
4.:0'S.(:?3.0! :'493&:.+&'*(\! 0-+&*'9.+,)\! *-9,0'9.+,)\! *-?0'9.+,)! .*/!
:.0/&'S.(:?3.0!/&(-.(-(\!Z,'(-!(-S-0&+)!/-9-*/(!T)!+)9-!'2!/&.T-+-(!.*/!'*!+,-!.1-!'2!
&+(! '*(-+$! J*! :0'((7(-:+&'*.3! (+?/&-(\! ;A! &(! [*'Z*! .(! 0&([! 2.:+'0(! 2'0! .33! S.(:?3.0!
/&(-.(-(\! &*:3?/&*1! S.(:?3.0! /-4-*+&.! L#7"M$! J*! 9.0+&:?3.0\! &*! >)9-! #! /&.T-+-(! +,-!
.((':&.+&'*! T-+Z--*! :'1*&+&S-! :,.*1-(! &(! (,'Z*! T)! .!4&3/! +'!4'/-0.+-! (3'Z&*1! '2!
4-*+.3!(9--/!.*/!.!/&4&*&(,-/!4-4'0)!.*/!4-*+.3!23-]&T&3&+)!.*/!*-?0'*.3!3'((!L@7P\RM!\!
Z,-0-.(! &*! +)9-! "! /&.T-+-(! :'1*&+&S-! :,.*1-(! 4.&*3)! .22-:+! 3-.0*&*1! .*/! 4-4'0)!
90':-((&*1!(9--/!.++-*+&'*!.*/!9():,'4'+'0!2?*:+&'*(!LN7VM$!!!
K9&/-4&'3'1&:.3! (+?/&-(! (,'Z! +,.+! 9-'93-! .22-:+-/! T)! /&.T-+-(! ,.S-! ,&1,-0! 0&([! +'!
/-S-3'9! G35,-&4-0j(! /&(-.(-! LG;M! :'49.0-/! +'! ,-.3+,)! '*-(! L#\"\#Y7#NM$! J*+-0-(+&*13)\!
3.+-7'*(-+!'2!G35,-&4-0j(!/&(-.(-!&(!:,.0.:+-0&5-/!*'+!'*3)!T)!.!:'1*&+&S-!.*/!4-4'0)!
/-:3&*-! T?+! .3('! T)! S.(:?3.0! 3-(&'*(\! ,)9-013):-4&.\! ,)9-0&*(?3&*-4&.\! 13?:'(-!
&*+'3-0.*:-!.*/!&*(?3&*!(&1*.3&*1!/)(2?*:+&'*(!L#PM$!>,-!.((':&.+&'*!T-+Z--*!+,-(-!+Z'!
/&('0/-0(!(?11-(+(!+,.+!;A!4.)!:'*+0&T?+-!+'!G;$!!
!
!
!
! VP!
JI!A43=>74!37H4.>74H!.4@!703!45=/.>!6=4807:4!
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